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" Adult Age Differences in SenSit1v1ty to

the Semantic Structure of Prose ‘m

- During the past few years several studies have reported adult
age deficits in memoEy for prose materials. Most of this research

has been concerned with the quantity of information remembered

(Gordon & Clark, 1974), the effects of presentation modality
(Visual vs. auditory) on retention performance (Taub 1976; Taudb
& Kline, 1978) or on specifying wnether adult age differences in
performance reflect comprehension or retention problems (Taub
1979). Recent work, conducted within the framework of contemporary
‘models of discourse comprenension (e.g., Dixon, Simon, & Fultsch,
‘Note 1; Meyer, Rice, Knight, & Jessen, 1979) has demonstrated that
both older and younger adults favor the main ideas of a paesage
in their recal&sg One problem with these studies has been the
incon31stent occurrence of age differences in the amount information
- recalled, and thus it is difficult to specify the components of
discourse processing that may underlie age differences in perform-
% - ance.
vCurrent theories of discourse processing emphasize the import-
ance pf rapid verbal coding (Perfetti & Lesgold, 1977) in addition
to the efficientoexecution of aimple working memory operations
(Kintsch & van Dyk, 1978)._ Rapic verbal coding allows more process-
ing capacity to be available for the integration of information
in working memory, thus facilitating the formation of a coherent

text base (Kintsch & van Dyk, 1978). Recent research suggests
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" that verbal coding processes .may requlre-more cognltlve capacity
’1n older adults as; they are slower than younger adults at b,
retrieving word features (Walsh, 1976), word names, (Thomas,
‘Foxard;‘& Waugh, 1977; Waugh, Thomas, & Fozard, 1978) and
categOrical information about words (Petros & Levin, Note 2) from '
‘séméntio memory. These findings suggest.that comprehension -
-deflclts in the elderly may be a result of the allocaticn of large
amounts of process1ng capacity for rapid semantlc aoness,
effectlvely 1limiting the amount of working memory capaclty avail-
able for comprehenslon processes, -

In a related veln, Cohen (1979, Exp. 3) recently suggested
that diminished processing capacity in older adults underlles an
;age related decline in language comprehension, Cohen found that
older adults recalled significantly less story propositions and-
'summary propositions than younger adults when a passage was
aud1tor11y presented at a fairly slow rate of speech (approxlmately
120 wpm)., Cohen concluded that language comprehenslon was impaired
in the elderly because of a diminished processlng capacltv, {that
was stlll exceeded by the demands of the recall task, despite the
slow presentatlon rate. Diminished processing capacity in the
elderly is not only suggested by adult age deficits on verbal
coding tasks (e.g., Thomas et al., 1977; Petros & Levin, 1980), -
'but also on shoft term memory scanning (Anders, Fozard, & Lillyquist,

1972; Andens & Fozard, 1973; Madden & Nebes, 1980), and divided

attention tasks (Craik & Simon, 1980). FHowever, the influence of
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' d1m1n1shed process1ng capaclty on d1scourse comprzhension in the

{

r:s

e1derly is unclear from Cohen 8 study because the recall dlff-
erences may reflect comprehension deficits or just poorer recall
performance, Previous research suggests that_comprehension should
~be~measuréd by examining subjects* recall of prose as a function

of the 1mportance of the ideas 1n the passage (Brown & Smiley, 1977;

Johnson, 1970). . The assumption underlying this procedure .is that

comprehenslon will be reflected in an immediate recall that favors

_ the main ideas of the passage relative 4o the‘noneSSentialndetails.

Recent work (e.ga, Dixon et al., Note 1; Meyer etual:, 1979)

found that both older and younger adults will favor the main ideas

ofxa,passage in their recalls; however, presentation rate was not

controlled in this work Consequently, one purpose of the present

study was to examine adult age differences’ in recall of prose as

. N

a functlon of the thematlc importance of the 1dea units in the

-

passage when the passage was presented at a falrly slow rate of ~

speech. (120 wpm).

If adult age differences in discourse processing mainly reflect
diminished processing capacity, then a similar pattern of recall
should be observed between younger and older adults (i.e., favor
the maln ideas relative‘to the non-essential details) as botn age
groups would be sensltlve to the semantic structure of the text,
but older adults should remember less at all levels of importance,
This would argue that language comprehenslon is not severely impaired

in older adults, but their dlmlnlshed processing capacity places
7

- a 1limit on the absolute amount of information retained.s‘However,

if older adults demonstrate an equivalent recall déficient for

B3
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idea units at all levels -of thematlc 1mportance or demongtrate _
less. sensitlvlty +to importance than younger adults (Meyer et al.,
1979), the dlfference may be resultrhé from diminishe roce331ng
-capacity in the elderly and/or an 1nab111ty to dlstlﬁ? h among
text unlts of d1fferent1al thematlc importance, This ]%uld argue

for an age related decllne in language comprehen81 n, 1ndependent

l
of any con81deratlons of dlmlnlshed processing capacity. Consequent-

ly, the present experiment also examlned whether an adult age

dlfference occurs in a subject's sen31t1v1ty to the theJatic

1mportance of the idea units of a passage. Specifléally, young

and old 'adults rated the thematlc importance of the- 1dea units 1nﬂ
-a- passage (Brown & Smiley, 1977). , : ¢

‘ Perlmutter (1978) has recently argued that age dlfferences may j
. either be the result of culturally related generational dlfferences
(e.g., cohort effects), or developmental age changes, In the
present study, the most relevant type of potential cohort effect
involves thé educatlonal level of the subject, whlch is 1likely to

be an 1mportant factor 1nfluenclng their perf01mance. Therefore,
the variables of age and educational level were orthogonally

manipulateéd in order to directly assess each of their effects and

-

Pattempt to .circumvent possible problems in interpretation.

Furthermore, age and educational level have similar effects on
verbal codlng‘speed in both young adults (Chabot Petros, &’

McCord, 1981) and older adults (Petros & Levln, Note 2), Therefore,
if verbal coding speed plays an important role in adult-age
differences in discourse prqce331ng, then manipulations of the

variables of age and educational level. should produee a similar

»

‘
:
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pattern of .results.
’Thus, young and old adults frqn high or low educational
badkgrounds will be compared on their ability to comprehend

prdee..'Furthermore, they will‘alse be compared on their abifity

"to dlfferentlate the idea unlts of a passage in terms of their “

‘ relatlve 1mportance to the maln theme.. ‘

Method. '
Subaects - ‘ , ‘

- Flfty-three adults (25 males, 28 females) served as susaszts““”‘

in the present study. There were an approx1mate1y equal number

of subjeécts in each of four Age“X"Education-Greupé, The younger

?ubjects from the low'édtcatien grOup (N‘ 13) were between the

aéeSﬂbf 18;5 and 2867 (mean = 20. years 6 months) and were 1n their

first year of undergraduate studies. The younger subjects in o

the high education group (N = 14) were between the ages of 21-10

and 30=9 (mean = 27 years 6 months) and uere nonpsychology

) graduate students who had received between 16.75 and '19. 50 years

ofeeduqatlon (mean = 18, 12) The older subjects in the low

education group (N = 13) weré between the ages of 62-7 and 80-11

\méan = 71 years 7 months) and were residents of the 1ocal,communit%.
l Ihesé subjects had completed between 8 and Is.years of education .
(mean = 11.88). ,//;nally, the older subjects in the high. educatlon

’ /group (N = 13) were between the ages of 64-9 and 79-5 (mean = 71
years 6 months) andiwereiEmeriti university faculty. Subjects

* from. this group had'received between 17.0 and 20.0 years of .

A}




education (mean =

i

: ; .
The des1gn of the present stuéy for the recall data involved

The between subjects factors Yere A e (Young, 01d) and Educatlon
Level (ngh Low) while the w1t?1n ubJects factors were Story
.Order (story 1, Story 2) and ﬁe
units (Level 1, Level 2, Levev 2
* rating data 1nvolved the varm%
Story, and~1mpertance LevelJ;
Materials . - /
‘ 5TQo‘Jaﬁanese folk tale%, employed by Brown et al., (1977)

were selected as stimulus Aézérjfls. Fach of the stories were

culty (390 and 403 words) and

of a grade five reading dﬁ%f
previously had been diy;gﬁé intp idea units by .young adulte. Each
idea unit was also rated [for its importance to the theme of the -
story using a foﬁr~pointjecale. On the basis of these importance
ratings, the idea units of eac story were ranked from least to
most important in such a way /s to insure that the number of idea
units at each level was approxlmately equal (Brown et al., 1977).
The resultant four sets of units, correspopdlng to the four levels
of importance, were-used as the measure of-rated importance
against which recall performance wae compared., Furfhermore, these

ratings also served as the norm for evaluating the rating data.
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Procedure

- All subaects were tested individually in a private experi-
mental room. Each subject was presented with a tape recorded
version of both target storles, record ‘a fairly slow rate of ~
speech (approximately 120 mel- Lhe order in which the specific

. AT
stories were presented was independently ‘tounterbalanced within

each Age X Educatipn‘quup.,
Subjects were told to listen carefully and try to remember

as much as possible since they would be asked to retell each

- story after it was presented, Immedlately after llstenlng to
each story, subjects were allowed approx1mately one mlnute _to
organize their recalls and then attempted to orally reproducezthe
story. They were ieetructed to remember as much of the story ae
possible, but not to worry about the exact wording, Their recalls‘

1 ~ weré tape recorded and transcrlbed for scoring purnoses.

} & After recall of both stories was completed, subjects were

presented with one of the target passages and asked to rate its
- idea units in terme of their importance to the theme of the story.
‘ . A1l subjects rated the second story presented to them. The
general procedufe for rating-the thematic importence‘of the idea
units. in a story was taken from Brown and Smiley (1977). A1
subjects first read the story at their own rate. The stories
were printed with one previously identified idea unit \typed on
leabh line, After reading, subjects were told that the ividual
gfidea units differed in their importance to fhe theme of Bhe story

and ‘some less important idea units could be eliminated without
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destroying the main theme. They were first instructed to
eliminate N units (about 1/4) which they felt were least import-
ant by crossing them through with a blue pencil, - They then were
requested to eliminate N (1/4) more idea units that could be
removed without destroying the main theme, using a red pencil,
Finally they were asked to repeat this'prqcedure,again with a
_green. pencil, leaving a quarter of tse original units -exposed.

It was emphasized that fhe remaining units should, in their Jjudg~
ment, be the most important ideas;iﬁ the story. After the rating
procedure was compieted, subjects were administered the-vocabulary'
subtest of the WAIS in order to give us an additional measure of
the verbal abilities of our subgects.
Y Results
Reeeil Datas A1l recall'protocols were scored (blind) for thec

presence or absence of the‘gist of each idea unit. Furthermore
30% of the protocols o eeeh group were randomly selected and
independentlylscored (bNpd) by a second rater, resulting in an
interrater reliability of .91. Memory for éach passage was
expressed as the proportion of idea units recalled at each of four
levels of thematic importance, There recall scores were subjected
to a 2(Age) x 2(Education Level) x 2(Story Order) x 4(Importance
Level) mixed ANOVA.

A significant main effect of age Qas observed, F(1, 49) =
8.22, P < .01, with young adultsarecalling a greater proportion
of idea units (M = .63) than older adulis- (M = .55). Also-a

wsignificant main effect of Education Level, F (1,.49) = 6.81, p<

ST
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2> level 1, p < .01). ‘ : : - -

. v
H

Agihg.and Prose Recall
9

.01, revealed that high edﬁcation_subjects recelled-more idea

units (M = .62) than low education subﬁects (M-= .55). - Furthermere,

a S1gn1flcant main effect of Story Order, F (1, 49 = 10. 58, p <

.01, 1ndlcated that subaects recalled more 1dea units from t:

e

second -story presented (M = .61) than “the fipst (M = .57).

Finally, a significant main effect of ‘Importance Level, F (3, 147)

= 342,40, p < .01, was also observed., Neiuman Keul's analysis of

this main effect indicated that recall declined as a function of

the importance level of the idea units (level 4 >-level 3 > level ////////
. 7

In addltlon, a s1gn1flcant Age X Importance Level 1nteract10n,

F (3, 147) = 2.86, R < .04, resulted from this analysis (see

Table 1). Subsequent analysis of this interaction (Neuman Keuls)

~

revealed that younger adults recalled more idea-units than older

adults at all levels of importance; however, the dlfference seemed

greatest for the least important idea units. Furthermore, recall -

declined as a functign of the importance level of the idea units.--

o
for- both age groups. Finaily, a marginal Education X Importance

Level interaction, F (3, 147) = 2.86, p < .08, was also” observed.

Although no post hoc tests were done, an inspection” of Table 1

indicates that high education subjects recalled” more than low

education subjects at all levels of importance; however, the diff-

i

A
3

erence éppears greeyer for the less important idea units.

‘ In light of the practice effect suggested by the Story oei;f//////
main effect, a 2(Age) x 2(Education Level) x 4(Importance/£eye
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mixed ANOVA was conducted separately for the recall scores from

the first story and second story presented. Essentially, both

- analyses revealed significant main effects of Age, Education Level,

and Importance Level, with all other effects being non-significant.

»

The non-significént interactions of Age x Importance Level and
Education x Importance Level challenge the robustness of these
1nteractlons which were reported in the overall analysis., Regard-

~less, age and educatlon dlfferences were significant at each level

% of 1mportance.~ I -

K
e ~

)
Ratzngjdata' In order to exam;ne whether the above recall diff-

e - »
~

erences were contributed to'by a differential sensitivity among

ourvsubjects to the thematlc structure of the text, we examined

-

the ratlng data: T@mg{methods were used to compare the importance
ratrpgs,of our subaects‘with those of the normative sample, F1rst
ftﬁe/mean 1mportance ‘'rating for level 1, level 2, level 3, and level
4 idea units was computed for each subject and these scores were
subjected to a 2(Age) x 2(Education Level)/f/z(Story\ x 4(Importance
Level) mixed ANOVA élénlflcant marg/effects of Story, F (1, 41)

= 5.38, p <.03, and Importance-Tével, ¥ (1, 123) = 669.76, p <
were found along with a significant Story x Importance Level
scaction, E (3, 123) = 2,98, p < .04, No significant effects

e or Education lLevel were found in this analysis.

for level 3 %ﬂé level 4 idea units. Furthermore, a Neuman Keuls

e¢nalysis of the’ Importance Level main effect revealed that rated
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ihportance increased as a function of importance level (1.53 < .
é.ll < 2.79 ;3.51,'mean ratings for levels 1-4 respectively;
p< .0l). Thus, subjects at all ages and education levels were
eguaily sensitive to the thematic importance of the idea units
in the stories, -
| As an additional check of the correspondence between the. -
importance ratlngs of our subaects with those of the normative ‘
sample, the mean importance ratlng for egch 1dea unit was compuLed
for each of the four groups in the study and compared with those
‘of .the normative sample by computlng Pearson Product Moment
correlatlons. The correlatlons between the normative sample and
each Of the four groups were hlgh and significant, for both storles, ’
ranging between .80 and .91. These correlatlons again indicate ' {
that subjects at all ages and education levels were equally
sensitive to the thematic importance of the idea units in the
stories, . : . -

Wais scores. A scaled score was computed for each subaect based

on thelr number correct and their age appropriate norms and these
scores were subjected to a 2(Age) x 2(Education Level) ANOVA. A
slgnlflcant main effect of Education Level, F (1, 49) = 14,7, p < .
<01, was found with all other effects being non-significant, Thus
,the high education subjects'had a higher level of verbal ability
{mean = 15.13) than the low education subjects (mean =12, 92)k

“but both age groups were approxlmately equlvalent in their verbal

abllltles.




-. Hall, Smith & Smith, Note 3) in demonstrating that subjects at

-

"~non-eESential details. Furthermore, the rating data complenEnt

-~

) the comprehension process (Zellnskl Gilewski, & Thompson, 1980)

'paesage; Cohen}‘however, used .a variant of the Circle Island story
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Discussion
The results demonstrate that both young and older adults are
seneitive to tne thematic structure of text .and exhibit a similar
pattern of comprehension, These results are consistent with

previous work‘(Dixon et al.,-Note 1; Meyer et al., 1979; & Rebok,
all ages favor the main idéas in their recalls relative to the

the above results by indicating that older and younger adults

were equally sensitive +o the different levels of thematic

importance of the text units. Therefore, sensitivity to the

thematic structure of prose, or other metacognitive aspects of

do nop seem to be a major component of adult. age differences in
discourse comprehension, |

The results of the present study suégest that language
comprehension is not severely impaired in older adults as both ages
demonstrated similar patterns of recall. However, Cohen's (1979,
Exp. 3) results suggest a much larger age-~reldted deficit in
language oomprehension than indicateé by the present study because

large age differences were found in the recall of summary

propositions, which presumably correspond to %he\gist of the

(Dawes, 1966) which discusses a political conflict between two

tribes on a‘fictional island. Possibly, the passage ueed by
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Cohen lacked the; general interest value of the simple narrative
materials used in fhe present study; and thus may ha&e comprised
a more difricult text. This speculation receives some support
from the results of Meyer et al. (1979) and Dixon ép al. (Note 1)
who found the largest age differences in recall for the most
important units of the story: These authors employed passages
about specific contemporary topics that may have lacked the
general interest value of the narrative materials used in the
present study. Although these speculations require future
emvirical support;"they are consistent wifh the arguments of
recent memory theorists (e.g., Brown, 1975; Anderson; 1978) who
emphasize that the compatability of the text (i.e., difficulty,
topic) with the background knowledge and interests of the ;ubject
is an important determinant of comprehension. ‘ '

The primary re;ult of the present study is that sensitivity
to the semantic structure of prose is not a major component of

adult age differences in prose comprehension. The question remains

as to what might be producing the age differences observed in the

2 ar
- 3

present study? A consideration of the requireme§€§”of prose
ﬁprocessing provides some suggestions as toAfgg lg?us of these age
.dif?erences; For example, prose comprehension réquires rapid
processiﬁé of “a continuous i?ggp/fn conjunction with memory for

earlier portions of the text Processing capacity must be divided
between continuoué decoding’of the text and maintaining text
propositions in working memory. Maintenance of text propositions
in working ﬁemory should facilitate the integration of various

text propositions and thus improve comprehension (Kintsch & van

15 S
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Dyk, 1978). Therefore, within this model, the functional capacify
» of working memory (Daneman & Carpenter, 1980) is an important
determinant of comprehension performance ehd any processes which
influence this capacity and varyﬁﬁmong individuals should account
. for comprehension dlfferences.t_A

Verbalﬂcodlng speed and-#he effrclency of short term memory.
scanning should theoretlcally limit the functional capacity of
.working memory, and are major sources of individual differences’

in reading comprehension (Wess & Radtke, 1981; Kail, -Chi,.Ingram i

" & Danner, 1977; Perfetti & Lesgold, 1979). Furthermore, adult

age dlfferences are also found for verbal coding speed (Thomas et
al., 1977, Petros & Levin, Note 2) and the efficiency of short

term memory scannlng (Anders et al., 1972, 1973; Madden et al.
1980). Consequently, verbal coding speed and the efficiency of’
short term memory scanning should limit the functlonal capacity

of working memory in older adults, and thus cause'the diminished
processing capacity referree to earlier (e.g., Cohen, 1979). While
the results™of the present study do not directly suggest that
slower verbal coding speed aﬁd short term memory scanning produced
the age differences of the present study, the parallel effects of
age and educational level suggest that age-related differences in
prose comprehension reflect differences in verbal proficiency
(Huht; 1980). ‘However, an examination of adplt age differences .
in comprenension when pa3sages are presented at several different
rates is needed to more directly specify the contribution of verbal

podihg speed and short term memory operations to adult age diff-

16




erences in discourse comprehension,

15

Future work should system-

atically explore various discourse processing varlables (e.g.,

rate of presentation, passage dlfflculty) that. should influence

the speed of verbal coding and'ehort term memory operations,

and examine the resulting effects on comprehension. It may be

that age differences in sensitivity to semantlc structure will

emerge only in cases of a severe

-y

ya

processing overload

proce531ng a dlfflcult passage presented at a fast rate,

~

.
=y
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TABLE 1 L
5 , Recall as Function of Age and s
Importance Level - jal
[ >
\ Age i ' . Importance ILevel -
Level 1 Level 2 Level 3 -  TLevel 4 .
Young w487 . .+498 \. .649 871
01d 369 © 456, . 4560 812
Recall as a Function of Education and .
Importance Level
Education .~ Importance Level .
Level 1 - Level 2 Level 3 Level 4
High " .459 .515 659 .859 )
Low . . 0397 0439 055]: 0824
23
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